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salts, for periods of 8 to 12 weeks. They made various additions to this
diet, and found that only by increasing its protein content could the
edema be alleviated. Frisch, Mendel and Peters ('29) repeated and
extended these studies. They employed diets of the following
composition:
Wet Diet              Dry Diet
Carrots............4500    gm.            550    gm.
Starch............     360    gm.            360    gm.
Lard.............       60    gm.             60    gm.
Salt mixture (McCoUum and Davis,
J. Biol. Chem.,21,615,1915) .   .       35.6 gm.              35.6 gm.
Proteins    ...........        0.7 per cent        6.3 per cent
Fats.............        1.6 per cent         7.0 per cent
Carbohydrates........   .       15.5 per cent       68.8 per cent
Salts.............         1.4 per cent         6?3 per cent
Water............      80.0 per cent       13.0 per cent
Rats developed edema on both the wet and the dry diet, as
Kohman had observed. The inclusion of 5 per cent of casein in the
wet diet prevented the development of edema. There was general
anasarca, varying in degree. There was practically no gross fat visible
and the muscles were small and pale. Some of the animals died of
lung infections. Serum proteins showed a marked decrease in almost
every case after two to three months, the reduction amounting to
about 40 per cent. That reduction of serum protein was the important
factor is supported by the work of Leiter ('28) who centrifuged off
the plasma of dogs, mixed the cells with normal saline, and reintro-
duced them into the same animals. The serum proteins were reduced
and edema developed. Darrow, Hopper and Gary ('32) confirmed
these observations with human infants who were being fed flour or
rice and water because of digestive disturbances, and who developed
edema. Butter, salt or sugar failed to relieve the condition, but the
infants improved rapidly when protein was added to the food, or
when blood transfusions were given. Frisch, Mendel and Peters
pointed out that serum protein reduction is only partly responsible
for the production of edema. "Here, as in other conditions, they
determine a tendency toward water retention which is influenced by
other factors. The fluid intake is very important, for if it is reduced
in any way ... no edema develops, even if the serum proteins are
actually quite low."
Cutting and Cutter ('34-35) placed 26 normal human subjects for
two days on a diet containing only 500 calories per day, and no
protein. Fluids were not restricted. Curiously, instead of falling, the
total serum protein concentration rose during the test. The concentra-
tion of blood and of serum protein was attributed principally to low
fluid intake. Two days of protein deprivation is an insufficient time
to make any significant change in the character of the blood proteins,